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EXECUTIVE SUMMARY

o The world’s automotive manufacturers and tech companies are racing to deliver fully autonomous cars and
the next few years will see industry defining innovation emerge.

o The opportunity is vast and will fundamentally shift how the world transports goods and people, as well as
the operating and ownership model of the entire automotive industry.

o The In-Vehicle Infotainment (IVI) function will evolve from an optional to a fundamental element of the
Autonomous Vehicle (AV) experience. Investment in this area will grow, as will the sophistication and feature
set needed to meet varied AV use cases.

As connected cars become the norm, the network effect of AV on the world’s roads will create a new wave
of automotive services which can potentially benefit society through increased safety, improved navigation,
faster journey times and a reduction in pollution levels.

Ask any two senior executives within the automotive industry when autonomous vehicles will
arrive to market, and the answers will almost certainly differ. What is clear is that it’s a race that
everybody is keen to win!

For the last 130 years of the automobile, changes such as the automatic gearbox and electric driven train
have dramatically shifted the balance of industry. However, the 1.2 billion vehicles that travel the world’s
roads all have the commonality of a driver behind the wheel.

So that we are all on the same page, autonomous vehicles are not a one-size-fits-all concept but exist on a

spectrum of capabilities. Figure 1. provides a neat summary of the levels of automation based on
from the Society of Automotive Engineers.
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https://www.sae.org/standards/content/j3016_201806/
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FULLY AUTOMATED
DRIVING:

DRIVER
ASSISTANCE:

PARTLY AUTOMATED
DRIVING:

HIGHLY AUTOMATED
DRIVING:
Driver assistance Partial autonomy where
a vehicle can take

Highly automated
driving. This allows the
driver to disengage from
driving for an extended
period.

Fully automated driving
systems such as collision means that the vehicle
will travel
independently. However,

the driver must be able

warning and rear-view
camera but without
taking over control from
the driver.

control in simple
scenarios such as cruise
control. However, the
driver remains to drive if required - but

responsible for could watch a film, read

operating the vehicle.

a book or take a nap.

FULL
AUTOMATION:

Full autoemation means
the vehicle assumes all
driving functions and
people are simply
passengers. A level 5
vehicle may not even
have a driver position or
steering wheel.

(correct as of 2017) have all got models that can accomplish stages 1
and 2 through features such as cruise control, while that offer level 3
through features such as automatic lane changing.
Tests of level 4 vehicles are taking place now with and (owner of China’s largest
search engine) often cited as leaders in this area. However, every major car company has level 4 cars
in development, either directly or through joint ventures such as and , a joint venture
between Ericsson, Volvo and Autoliv. There are certainly other level 4 vehicles undergoing field trials and
potentially even that are under wraps that may well start to enter private-road ftrials later

this year.

that from August 2014 to June 2017, a total of nearly $80 billion
was invested in field of autonomous vehicles. That figure is of what the US
spend on space vehicles for the Apollo Moon landings between 1960 and 1973 - and it's only likely to grow
further over the next few years.
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http://www.oica.net/wp-content/uploads/World-Ranking-of-Manufacturers-1.pdf
https://www.cars.com/articles/which-cars-have-self-driving-features-for-2018-1420699785509/
https://venturebeat.com/2019/08/20/waymo-expands-driverless-car-testing-to-florida/
https://techcrunch.com/2019/04/02/baidu-self-driving-2018/?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANDEztqxZjeh1k1yVSeaS8vhRGpsBKnyuzKMra11lHwHA_29LAog8j_WwPymJvaWDPvPmqvTNOma4pH4uFdaPJXffG4hB4UFWqcVfHT-dEoDsFH4Gs5fzpCANLwVa6InFWsRljAnHBBhLmb_dltO1vLTiJmg8g4sLMqaAmKu-FS2
https://www.cbinsights.com/research/autonomous-driverless-vehicles-corporations-list/
https://www.zenuity.com/
https://www.pocket-lint.com/cars/news/tesla/147832-tesla-says-it-ll-have-a-million-robotaxis-on-the-road-in-2020
https://www.brookings.edu/research/gauging-investment-in-self-driving-cars/
https://www.planetary.org/get-involved/be-a-space-advocate/become-an-expert/cost-of-apollo-program.html

AUTONOMOUS INVESTMENT

Nearly $80 billion was invested in field of autonomous
vehicles from August 2014 to June 2017

Data source: Brookings Insfitution
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Changing Course

To understand why fifth level AV is such a game changer, it is worth putting it within the context of the wider
transportation sector. In the US, are moved by road and driver employment
costs, which accounts for its largest single expense. Even without moving to fully electric trucks, McKinsey &
Co, a consultancy, estimates with full autonomy, operating costs would decline by about , saving
the US for-hire trucking industry between $85 billion and $125 billion. Scaling this saving globally could
potentially equate to hundreds of billions in savings for an industry worth $1.2 trillion.

In an AV world, the global automated taxi market might be worth more than
The impact may ripple through retail with ‘next day delivery’ being
supplanted by 30-minute delivery via AV for everything from food to medical supplies. The changes to the
market could be profound.

New ways of travelling

However, AV is not just about replacing drivers with machines to strip out cost. The technology could shift how
consumers purchase vehicles by moving towards on-demand, as-a-service models. With full AV, journey
patterns may well change as an hour long travel to work via mass transit networks (bus and train) - evolves
to a AV taxi that picks up multiple workers that are travelling to and from the similar geographic locations
and transports them all collectively by road to a convenient drop off point. Though an ‘Uber’ style app, this
new version of car-pooling may end up being faster, more comfortable and cheaper than current mass
transit networks.

In this scenario, the IVl needs to be individualised with separate screens and audio outputs, say via Bluetooth,

to cater for each passenger, in an air fravel style model. Vehicles may need to offer a ‘built-in" AV - i.e. libraries
of content with different language options - to reduce 5G bandwidth while sfill offering consumer comfort.
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https://www.mckinsey.com/industries/travel-transport-and-logistics/our-insights/distraction-or-disruption-autonomous-trucks-gain-ground-in-us-logistics
https://www.mckinsey.com/industries/travel-transport-and-logistics/our-insights/distraction-or-disruption-autonomous-trucks-gain-ground-in-us-logistics
https://www.bloomberg.com/news/articles/2019-05-23/robo-taxi-industry-could-be-worth-2-trillion-by-2030-ubs-says
https://www.bloomberg.com/news/articles/2019-05-23/robo-taxi-industry-could-be-worth-2-trillion-by-2030-ubs-says
https://www.statista.com/statistics/1069868/total-global-logistics-market-size-region/

From a connected car, IVl and RSE perspective; level 5 autonomy is a major game changer. Consider GM's
‘Cruise Origin’, a car that has no steering wheel or driver compartment that is currently starting road trails.
The internal passenger space provides an ideal space for entertainment, Wi-Fi connectivity and work while
traveling.

Designed predominantly for ride sharing schemes, Cruise Origin is part of an upcoming generation of
vehicles where passenger comfort will be a key delineator between brands. In a similar mould as the airline
industry, the process of onboarding passengers, running through safety checks and in-drive services will not
be conducted by a flight crew, but will ultimately be driven by in-vehicle screens and connected applications.

Nice to have becomes must have

At this junction, IVI becomes the primary method for a whole range of tasks related to safety, comfort,
support, entertainment and value-added service that are tied to data. A vehicle that knows who you are,
where your journey started and where you are going is a gold mine for businesses that are centred around
consumer data. This understanding explains why one of the biggest investors in AV is Google through ifs
Waymo subsidiary.
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As vehicles such as Cruise Origin enter service, and start to form autonomous networks of vehicles, the whole
industry starts to gain value from the network effect. As AVs start to become standardised - gaining the ability
to share information between vehicles such as location, occupancy, traffic conditions and journey patterns —
it may be that it starts to replace not just local transit systems but potentially short haul flights as well.
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As the IVl becomes the primary interface for service access, the need to standardise the interface increases.
In the same design language that places a steering wheel, pedals, gear sticks and dashboard in a certain
aspect and iconography within a traditional car, the IVl of the AV era must exhibit the same ethos. This is to
ensure that a passenger stepping info a Volkswagen, Ford, Toyota or plethora of emerging brands can access
both navigation and entertainment features with ease. In doing so, architectures can be built seamlessly,
integrating with voice, multiple languages and third-party services in a secure and scalable fashion.

Are you ready?

and it is likely that autonomous vehicles will make up most
new car sales. Brands that can deliver true value-added benefits to drivers and passengers will be able
to capitalise on an untapped market. Those that don’t will be letting a great opportunity slip through their
fingers. For the IVI, the arrival of AV is a game changer and shifts the perception of the technology from luxury
to necessity. In the future, it will gain the same relevance as operating systems such as Android or iOS. The
big question is when? If the tech industry has taught us anything, it will probably be sooner than you think...
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https://www.weforum.org/agenda/2016/04/the-number-of-cars-worldwide-is-set-to-double-by-2040

